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Critical flux of membrane filtration for submicron particle separation: theory and
practical approaches (1)
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Membrane separation is a promising technology to apply to water reclamation,
but fouling phenomenon is always a serious problem on membrane filtration process.
The foulant will deposit on membrane surface and adsorb onto the pore wall. The
foulant inside the membrane is hardly to be removed and hence causes the so-called
“irreversible fouling” such as sub-micron particles and dissolved organics. It is
important to investigate an appropriate pre-treatment of membrane separation for a
certain wastewater.

Silica Chemica Mechanica Polishing (CMP) wastewater from wafer
manufacturing was adopted as the model wastewater containing sub-micron particles.



The diameter of the abrasive particles in this wastewater falls on the range from 50
nm to 200 nm. Existing treatment process cannot effectively remove the sub-micron
particles from this wastewater.

In this research, pre-coagulation was applied to enlarge the particle diameter for
lightening fouling phenomenon and enhance the permeate flux. Polyaluminum
chloride (PACI) and polyacryl amide (PAA) was used as coagulant and flocculent,
respectively. As the result showed, the optimum dosage was PACI of 30 mg/L and
appropriate operational pH was about 6. After the coagulation and flocculation
pre-treatment, the particle was hence at |east greater than 4 micron in diameter and the
permeate flux approached to about 1.0 m¥m? - hr.
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pH 8.7
Turbidity 334 NTU

Total SIO, Conc. 810.1 mg/L
SiO, Conc. after 362 mg/L
filtration by 0.45-i m
membrane paper
SiO, Conc. after 45.2 mg/L
filtration by 0.1-i m
membrane paper
DOC 50.7 mg/L
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Flux (m*m?/hr)
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